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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an abrasive which can be used for polishing a surface 
to be polished not only with no flaws, but also with high speed, by preparing a primary powder 
of Ce02 which has specific values with respect to a range, a central value, and a maximum 
value for particle diameters; mixing the primary powder with an aqueous solution containing 
ammo nium polyacrylate as a dispersant; and processing the mixture into a slurry comprising a 
powder having specific values with respect to a range, a central value, and a maximum value 
for particle diameters, dispersed in the solution. 

SOLUTION: A cerium compound such as Ce(C03)2.2H20 is calcined at 600 to 900° C for 5 to 
300min under an oxidative atmosphere to produce Ce02, then the product is crushed using a 
jet mill, thereby obtaining a primary Ce02 powder having a particle diameter range of 10 to 
600nm, a central value of 100 to 250nm and a maximum value of 600nm or less. The Ce02 
powder is mixed with an aqueous solution of a dispersnat such as ammonium polyacrylate, and 
the mixture is subjected to ultrasonic dispersion with stirring, to thereby prepare a slurry. The 
slurry is diluted with additional water and is passed through a filter, to obtain an abrasive in a 
slurry form containing, dispersed therein, a Ce02 powder having a specific surface area of 7 to 
45m2/g, a Zeta potential of -100mV to -10mV, an average particle diameter of 200 to 400nm, 
a width for a half value in a particle size distribution of 300nm or less and a pH of 7 to 10. 
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[ RH] SiO, tftNlt9©tft9F@B&ft& < HSjtK 
Iffl&m TEOS-CVDttrfHRLteS i O, 

iiMiistfcs i «>x^*. -*^©s*si o 

~6 0 0nmr4 1 *ffi* 3 3 0~2 5 0 nmTNfcOtfltf-g 
©t{Jffeffl*ll 50~60 0nmrSAS)&J3 OOOnm 



[ M$g| 1 ] -JXtfrfSOiMiflWJ 30-250nm 
•C* *ffl*5 1 5 0 ~ 6 0 0 n mraS&fb 

I Wm 2 ] -&tt*8©iti*fl# 1 0 0 - 2 5 0 n 
mTftOtt^FS©***!** 1 5 0 ~3 5 0 n mffeSS 
fbfe '^A^WMStifc^? y-*£tf6Mt 

•fe y vmmm. 

[ff*S3] -^^S©**II*53 0~7 0nm-C 10 
aO&?-S©+:&fiI#2 5 0~6 OOnm-CMSMfc-b 

y *Attf *«WcafiStffca v y -*£fcgwt-fe y 

^Affig&J. 

[ IMS! 4 ] Mtfe y Atfrf-©**g*i 3 0 0 0 n 
m«TC* 1 ~ 3 «iett©Kf b-b 'J -5 A0fg 

] -%tt?<Mt*S#S6 0 0 n m«TC* 

zmm% i xb 2 ia««©®j bfe y $ Affjgai. 

*ji i xb 2 iais©s?^b-fe y a wow. 20 

[H3J3I 7 ] -3ctM*i 1 0 - 1 0 0 n m-C* Slit 
#R3B«©BMfrfe 'J ^mmi 

t»*B8 ] $ft#5*-C*£«3RJI 1 - 7 &Ste$© 
BMb-fey-JASFJBW. 

[8S*^9 ] y -jWMft»*£trt»#gi 1 

sia«©^bfey^Affgsij. 

*ttr 5 >36>6a«tia^a< i 1 «r*s«*a 1 
- 9 &Ji!s!E©g2{bfe y -5 Awmm. 30 

1 1 ] atfcsw* y r * y a»7 >* - a 
ttrassrasB 1 oEttoKft* y ■> awwj. 
[i»j»bi2] mit*<) Ttvimr 

jssi/fcBWb-b y ^a-c*s»*« 1 - 1 2S5ietK©K 
fbfey^Aw^j. 

[ n#g 1 4 ] 1-13 bfe y 

AW^"J-CBffS©S®?:9f^TSC<!:?:#S4<t-r.SS« 40 

©w^a. 

(is*s 1 5 1 mm<omm)^> y 

? » ?'r a 4f»*« i 4 1 a$c©s$©§F as. 
[^©Pne^ittBj] 

[0 0 0 1] 
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77X7-CVD. teE-CVDtJ©#ffi-CJBfiES*iS 50 
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mmmtbxau 4 y;u~> y **©wwwj&j-m» 

tiros. 3o-r^ji/^y*^©5f^ijB. 
y *tt^*E3ttiai«*(»»iBr *9©*tt-cttia» $ 
■a-. 7>*-7??©7^#y#iS£^$&o7.ii'#yi§ 
^frpHSSS^forissLros. L#>bft#s6. c 
©«&W^BIte»<^©W«KK3696»JQraBE%» 

fc-r. Hffl{bKBfiiFsaaii»5Sfissa*s*i. - 

A«Mfti#jBi»&ti?i>*. s^bfe y 4Atmt2/y* 
tm>r * s cctb^gESAJfi < . t -9 xwm 

as. S/c> Wk-by>AB»l»BWkS0il/"Cfil6tiS 
J:9Wfc*«jittftttKft*ori>4. £©«&*»*» 

u *fi»MMb^« W^J^©M*^fflra s. t 

< , *©fc»ttlMiiiH(cB8i-ctre-c 
*4WB«*>Ar>riy« 5. 
[0003] 

[IM&WBfcl/J: 5 *»9JB. S i 0,18 

§i^©*iWigEi*&& < C tifialf&tj: 

igfbfe y ■> A§f^j&o««©fFi§&£il«-f s *>©r 
as. 
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[psi4^-rsfca>©^s] *^©^bfey?Aff 
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Att^-*«M*«:»»3'&te^7 y-£^t?fe©ras. 

* MSSWOBMfc-fe y $ A VMffltt; -JfctMFS©** 
1 0 0 ~ 2 5 0 n mf* 9 tfrFffi©i*i*ffi # 1 5 0 
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fe y SAtfrFCB. -^fi^©«*SB6 0 0 n mWT 
WSK. -Mft^SBl 0~600nmraSCi 

[0 00 5] *fc#»9!©»{b-fe y ^ A9FMVB. -* 
^S©4«*ffl*i 30~70nmra , 3 &T-S©**fii 
*i250~600n mraSK{bfe y ^ Afi-T-^iSmc 
»«3l*teX5y-*dtffe©-C*SC<t*J-C*5. ± 
E©IWb* y ^ A6T--CB. -^CttTSB 1 0~ 1 0 0 
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9J-CB. Kibfe y AS^©SASB 3 0 0 0 n m«T 

rasc£##£U>. 

[0 00 6] J»f*£ur**ffiffl-rsci*Jrt. «i 
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4>& < 4 i ara s#fjtf?ij#<£ffl s ti. # y r * y * 
^7>*-^Aia*w$Lo. gtfb-izy^Atmt&K 

fe y ^ A *«|fiS Ofc Wb-fe '^AWJKftiSti 
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->X'&h*\Z>. TE0S-CVDffi»-C»)«3tiaS i CC, **5>*4-!f-. jB^jg&HStBL sK-;l/SJl/&<t'4 
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T;b*V#S*Jj:0'^ny>Sl©#^»l ppm KT^^-T*^.?:"©^!^ *>^#$^£l,»T;l'* ytt 

#TK*M.*t:£*J#SU». **W©5F^PJttl^6S ««*»illTSC *«W©BHb'fe «J ?A8f 

©4>©r. Na, K, S i . Mg, Ca, Zr, Ti. @SiJtt> ±S2X-7 ') -£-e©g£{£ffll/T i> 

Ni. Cr, F ett-en-etll p pmtlT. A1B10 N. N-^x?;l,x£ y-;l-7 3 >, N, N-VJ^Jl 

PPmferFT£>&„ x£y-jl/7S>, T 5 ^ifJH^ S - )l>7 3 >3¥© 

[0008] **mhc*i»t. Bftfe 9 AtfrF-fcfHK a^4»toi/TBF^<fc**e 

thumt {yxmrntmrn-esz. fc/cu wmmw i o o 1 1 ] saw©** y-'c&tfcstis^b-fe y -5 

A&J5ci>tt-f 4fW-J-Sfci6«:-C*4y>:W*!r*tt*±lf 20 Att^4DWrj-*-*tt^a©>1'ife«tt3 0~2 5 0 n 

&l>ffiffl«fifeW!f* U>. -tz •> Afb#8J©8MbSS# m-C*0 . &^&©*Jfefil« 1 5 0-6 0 0 nmT* 

3 0 O-CVbhCtfrh. &fi£Sg»6 0 0*Ct(±9 0 S 0 -vftfi^S©***!* 1 3 0 n mMXttWlO* 

0 , COT##$ U>. K^-fe 'J -5 A* 6 0 0 -CJa±9 0 jfeflas 1 5 0 n m*S8t?*tltf S i O 2,*&!iM^©«ffi 

omFr5-3oo#. i»^x9©«it»H«-c« BB*j(sa«:w»rsc43&JT:*-r. -attfa©** 

liSr«Ci»S:L.l>. jftSSStifcMffc-fe'J^Att. ffi#2 5 0 n m4M;i£X««H 1 S©4J*«i#6 0 0 n 

7 h 5 JU^OlfcSlft*. fcf - X 3 Jl^F©SSDI9»n9» m4*S;L S £ S i 0,iteiSS^©l!ft5fefflfC«34i^fe-r 

■*-&Ci#-ca*. 7 h 5 Mm^Htit^Xm^X £. ttc-jm^&Otp&mfi 10 0~2 5 Onmt* 

m%6%mb^ (1 980) 5 2 7-5 3 2HtCS&9J3 0 i&T S©**ffi* 5 1 5 0 -3 5 0 n m-caSKftHz y 

*vtt»s. «tesstifc»{b-b f A^i/x :» h s )i>m<o ff &®*vm b < . -eti^©**ffl*i±srFK«i* 
[000 9] *»w«c*jwswt-fe ^a* ^ y #is£L*>-r <,». is&aMite y Att^rtt. 

±fe©£f£tcj: OS&Sft/cKYb-fe 'J Alt-f *dW-J" *©&AS«6 0 0 n m«T#tf * 1/ < . -^Ott^SB 

!>7k«i«XBC©7j<^f^<3[iiR0fc^bH2 , ;'i'A& 1 0-6 0 OnnrC*.&C<!:#it?3:U>. -jfctfrfase 

l\ *RCf!2*«ct6D-C»«aW*6aSiBfi6*»*»IJtS 0 0nm4iJEfil4fflAai«*J^U^-r< t lOn 

•eSC<t(Cj:o-afe>ftS. CC-CIWt-feytfAtfrf© m*^**£W«aRj&»/hS<tt£. £tc-'X%L*m 

iHBLWmmtm^lfi, SBSjfrDBWJS^Sa^O. ©>«SHiI#3 0-7 0 nmt?*9&^&©if>jfeffl:& J 2 5 

1-1 OM%©effl*SSiFSl/l>. */c»»»JiOr 0-6 0 0nmT*.SK{b-b l J^A^*iSfSL<- * 

tt. *R-f3|->a4S*ai>fe©<!:lyr. 7i"JJ«fi n^n©**fiiA5±ieTM*«-C*l.i©f^SAVjN 

^moT^-fAft, jt * f y ;ms^#ac; ±ta© 

^©T>*-^ At&. # t'r.JUT^3-^©7^tt 40 ^{b-b AttT-TB. -^Cte-f-SB 1 0 - 1 0 0 n m 

x^u>v'?';jl'X-7 i ;H5SKT>*-'5A^©7j^ftt iffgjlg*^? < ft 0 . 1 0 0 nm*±IRffl*ait4 

-7";k ^ i ;x7 c U>yj3-Jl'*yX7-TU- HI?© t , tt > ^b-fe'J-?Aftl[^©^ASB3 00 0nm)i(Tr 

*«tt^M*>tt»fflSttffll. *-/x^y-;U7S>. *5CiWiU>. BWfc-fe 'J $ Att-?©«*a*J 3 0 

yx^y-;l/T 3 >l?©7K^ttT 3 >aKc£jW*tf&*i 0 0 nm*i«iiifl|3&«»ftO^>Tl<>. 

^yT^UJl/KT^xHjAffi. UKMTiW [00 1 2] «Jd»{b-by>A*J?x7 h 5 JW*©(j5SC 
S5 000-20000©* 'J7f 'J Jl/«7 U/c®!{b^ »J V Att^fc««S» 0 

©ti^©»»ttStftt»Wi±tt&t-36>6IWt-feyJ»Aa 50 BH&o-CfcO. mWOI&AlCJ:0tt«3t«S1SID« 
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[0013] *»«r. -^tt^SBS^m^fswwi 

<«*.« <«) HfiWWfR S-9 0 0S) fcfcsa 

SS! Master Sizer microplus. 
ffllfr$ : 1. 9285, »:He-Ne b— «f-. PR 

jro) jcfco-cafi&r*. 

[ooi4] $^0x7 y -«c»»stite»fb-b y 

A&^-£$j£T Z-X&J-OTX^? MtB 1 ~ 2 . cf 
AMI. 3»*i,l>. 7X^*httttjfe*S«?H» 
M <«*.« (») BOMftiffiK S - 9 0 0 S) K ± S 

tare mmtz. *»w©^9 y -«:ai*s*ifc»{b-fe 

»Jf Afi^it/T. »*X»'J-I"<JH-H5 (RIET 
AN - 9 4 ) KJ:S«WfC«*IIW|/^*ator«Ji^ 

: Y©fS#tO. OlfcLLO. 7 
ttft-feyfAtt^ttffl-J-SCi^r**. C©«fc5& 

eas**wr sK^k-fe y ? Att^*««-j- s c i (c «t 

[0015] $ipj©x5 y -{c^utstifcBWb-fe y •> 
Att^©jt*mitt7-4 5in , /g3&j»*i/i>. tm 

gik:*s. wj- ©mb-fe y AttfoibsaBBttfl. 
ffc3ft£BMbizy£A&^©jt*ffiS£iii;T*3. * 
8W©x ^ y - *©^b-fe y ^ Am-co-e - $mmz - 

10 0mV«l-10mV*i»*U> ( CtUC<fc<3^b 
■fe 'J -f AttiRO»tttt*a»K L$flFJg«fflCCS£oB 

sc£&<. *>-3i»2Ksre-r5c<b^-ctr-5. 

©x 7 y - n/ciM b-fe y 9 a^bw^s*s 

2 0 0 n mllh4 0 0 n m)UT~Cl&&ftft<D%-mWfi 3 

P H « 7 feUb 1 0 fcTF**?* L/< , 8 fcLt 9 WT#J: 0 
#*U». x?y-HBtt. #yx*U>9©8S«:A 
n5~5 5'Ct?7B«±. «*»)»* L<tt3 0BttJbtt 

gL-cftffl-rntf«©«^*^&<«:s. xrnnoz? 

y - ttat*tefc:»aifc«aaaHI < , Kg 1 0 c m«§ 
1 m©rc*©£©K<S©fiMrct> 2B$mttffiA&X4b* 
#1 0 3. 

[0016] *»H©BMb-fe y $ AffigSW&fflSftS 
«aMB»«©ft*#ffiiLT. ffiECVDS. 

cvummmfhtih. ibec vDtttctss i o, 

teiHSiJ&jSB. S i gittt/-^^ : S i H« , % 
SSffiitr^ : 0,*m^2>. t©SiH,-0,S®> 
fbSfc* 4 0 0 •CgfittTOffiHTfffo'e* CifCj;*) 
f#eft-S„ itJSy7D-KJ:£SSTOb£S£fciMc 
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y> : P£ K-7"-f S£tiCB, SiH,-0,-PH 3 

b. a»©«mrF^^fi*!«5®4-rs<t^5j£*tfi 

^Iil5*MM02^itfe.hi. £l&#X£l-T 
B. SiaSiL/TSiH,. SBRifiLtN.O^rfflC^c 
S i H.-NiOf^if h7Xh + -»7> (TEO 
S) £S i2i(Cffll»fcTEOS-02^^ (TEOS 
-77XVCVDS) *W5ftS. S£ft£tt2 5 0 
10 -C- 4 0 0 'C. 67~400Pa ©JBffl*!^ 

C©«t^{C. #f^DS i OJ^flgiCBy 
>. *^3R^©7ES{*iF-^Shro-CtSl>. 

[0017] m&yw&t bx, %mim&?i3:t>*>® 
9m*tfm* * - >tmm **««©¥*»*«. 

ilSHkt'^ AiHBWriFBTSCiKi-a-C. s 

20 8-3r¥»ftffliTS. cct, Wfg-f £g§£ i-r 
B. *»«ESfi*fi»-J"S**y-iWMB(e F) 

mztmwtmvaiz&imtc 1 o o r pm&.r<mm 

30 «£t/&l>ttKl kg/cm' etT**f*H>. PBL- 

ri>*B. wa*«:Bx5y-*#>^»raa»w«:tt 

[ 0 0 l 8 ] W@»7^©*^<**«B, «7k*T^< 

c>. c©J:^icLr^fflfbSn/cS i 0 ! $6^M1©± 
CC. *2«B©r^5->>ASI»*«fiSl/. *©S«II8 

te«fcma^±{cBa±iB^rfficc«t<3 s i o.tmmzm 
[0019] *«w©iMb-fe y -? AW^PJB. *z!i*S 

SKJgjScStifcS i 02»KB!^B-Ctt<. 9fffi©IBH 
4*-rSE«S«:»i5S3*ifcS i O.lfitUI. «7X, 
»b^^*9©«s»»IWi. 7* hv^i- • u>x- y 
yXA^i'©7c^*'^x. 1 TO^©ft^*s^. 

50 >^3R^-3l»«B. *7T-f^-©4affi. ^>^u- 



L ED? VyJTWfc, SiC, GaP, GaASf© 
[0 02 0] t ©.£ 5 (C*^(cteUT§f^(DSfii 

«. s i oMmvBmtitc^mwm^ s i o.a 
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««. SiC, GaP. GaASfO^ftiiS. tt 
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(Wk* y 9*it?©ftii i ) mm* w±*m>2 k 
gfcG^iSggfcAft, 8oo •cr2isiin2«*-c*&s 

T£t£CtJ:9fSfife©$*£»l kgfl?c. CCD©^ 20 

*xwfflre*iBBe«f ositi c*wt* y a-c*> 

£t ££5tilt,fc„ ^^*KtT-S«3 0~ 1 0 0 5 9 
3, ^©^©"Wiltta 3 1 9 0 n m, ®Affi#5 0 0 n 

i\ -eoMmcco^r y- hi£ (r i etan- 
*-:x©ti*>o. o 8 o . mj3fflk'j>m&zmt>?m 30 

C6> -#^&<tlf3^X©/J^&i&^©flfeit, I 

a>6 1 5 ? u><D®wm*)VL*&mtEbxi>tc. mwm 
rx«H*Hii«a!ce*m>. •e-c^Koc^ry-h^ 

JH-ffi (R I E TAN - 9 4) {cfcSHWfr. -Sett* 
S«:^t>rfllJi^7^-df- : XOffi*J0. 08 5,3? 40 

tti3:iA,<!:fc< . *te«»(CJ: Ott-f Kg**«iA3ti 
T(,>7c. S6fcBET8K«fcittfffii8lfflj£©IS*. 1 

[0022] (iwfc-b y a&^f ©feia 2 ) sm-b y 
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^*tr«^SC4K:«t>)jia&©«5l5*ttl kgf# 
fc. C©»**X«@Jfffit?fflEI3e*tf ofci c SIMfc 

■fe';^At?*sci*«igufc. «da&*tfrF«tt3 o 50 
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ssftfc. tt#wcH*ftfcBWt-fe y $ 

^L/ciC^>. *©$W&©4yfefi*n 4 1 nm, ^Affi 
#4 0 0 n m-C^ofco $^^COl>TXflliaiffitS 
i'JS£m\ *©*§£tt:ot,>T y — F -«Jb hffi (R I E 

tan- 9 4) JcfcajwfT. -*tt^s%«t>-r«»« 
^5^-*-: x©tt*3o. id, m-fiwm>w?>* 

mztftfe'^M-Z- : Y©il*50. 2 2 3-C*-? 

Sig Ofc <i C £ , R** -f X©/M fttt* 

©ffecc, 1 5*n>#>e>3 s^n^oA^ft^SOtS 

■^io. 5*>6 1 5 ?zi><D®vtnK)n*&m&Lx\.> 

fc. ft^aOtt^B:. -&tt*©«JMtrettttt». ft* 
tt?4COi>TXHB*r*liaf8W£*lf<.>. *©tt*«C-3l,» 
T y — h^;I/ hffi (R I ETAN-94) 

■c. -*it*a**b-r«&'<7J*-*- : x©«*« 

0. 1 04, mj3m<?k'pw?t%mt>?®&i7s-z 

- : Y©tt#0. 3 1 5-C*-7/c 0 C©J££. SWWt«fc 
(CIWiAStitl*. S6KBETStC«fcStt«ffl 
[0 02 3 ] (MffcteySAX^y-OfBH) ±EfBK 

1. 2©^{kH2y^AS : f 1 kgtx>)T?V)mT> 

*-^7AS*^?g (4 0S*%) 2 3 giK-Y*>*8 
9 7 7 g ^jg^L. SH*l/«;3»<6lB«tt^tt* 1 0#H 
flSt/t. ff^tlfcX^y-^rl 5i'P>-7-f JU^-T6 
M^L, 3 6«cK^*>7k*JD^.*Citi:J;0 3wt. 
%5f®SiJ<Srfffc., X7';-pH«8. 3"C*ofc. 
y-tt^©ttK»**U— tf-BJrffi (SlS^g : vjU 
/<->-/>X';jM>-;tti!Master Sizer 
microplus, SSt$ : 1 . 9 2 8 5, %M : 
He-Nel/-f-, ®M.0Xfflfe) tm^xm^lct 
C5. WI*iitK200nmt*ofc. SAS^-S 
«7 8 0 n m«±©tS-?*l 0ftffi%X*>-otc. X 7 ') - 
©^t^ttfc <t O'X 7 y -tt^©^?:iBI-< £ fc* . X 7 
y -©€- ^mfi^ii^fc. if WJtca^umffi^BXOft 
Asajje-fejutcK-ft-fe y ^ax^ y-*An. 

ffi(C 1 0 V©^EE£EPJJDL/c. SE^EnSDf^C ifcj: 
•)If^^.fcX7 y-^(*-e©*^iJ[x>Pf©S?rJ# 

s©^m, -en-env^txtc^sL/, -5 0mv. - 
[0024] (^(i^©w^) fi^t z&m. 

ffl©K»^*9 K*te'3#WfcjJ->Jl'^-(CTEOS 



(6) 
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(UB» : 3SS%) £5 0 c c/m i n©jIgTST 
0&#6. £§££3 0 r pm-C2»Bll1i3tt. «*■ 
W^^x^£*;l^-*P>IK9?fL-C. 

j&K-cft < m®m»ic* *) s 6 tc 2 0 am 
i»*u 120 -c©&»r 1 0 arasstss -i*fc. . 

»saW*ajJ£S»*flit>T. §FJfflim©fitJl£<k£a«£ 10 
LfclSS. C©W*KJ:»)*<veft6 0 0nm. 580 
n m (SFUjlg : 3 0 0 n m/m in. > 2 9 0 n m/ 
min. ) ©*&»®#lill6ft. 3x;v£ffi(C?go-CBj- 

[002 5] mm 2 

(BMfrfe 'J "5 A&*©ftS) gflftfe ■> A*ffl»2 k g 

*&&i!S8tc An. 7 o o -c-c 2 mms.m,^vmi.-r 

4C4«cj:9ltea©»**m kgfcfc. c©»5fc* 20 

x«Hjfffirffiraje*tf c iiMt* y * a-c&s 
c t zmm btc mtm^m+mz 30-1005^0 
>x$>-?tc. mmmn^mm^^mmj-m^mxm 
mbittcz> mttvv A©&!?#i8i3tifc. 
kh $ n/c^t-fe y A-^it^s*«is l, te t c 6 . 

^-©^©tt'Mia^ Onm, 1 0 0 n m"C$> 

o/c mmmic^xxummmmmmztfi.K -e© 

^m«C-3l»r';-h^ha (R I E TAN -94) (C 

©ffi#o. 300. mmds&mfrztktotm&'iv * 30 

-*-:Y©ffl#0. 350T*ofc„ fft-fe'^Ai 

^ft^a £ ISMHf -f S &»*©*!&£ , 2 s * a > 
*&4 5*n>©**fc»#gt»j«tiP£0. 5*61. 
2$*a>©®mS9a^WfiLTl>/c„ »iMI0tt 

«H»Tffi«iiii£*m>. *©is*{c^i»-c y - h 

?£ (R I E TA N - 9 4 ) Cc<fc -&tfrf&* 
^fc-ffSiS^'^-*- : X©<B*S0. 30 2. 40 
ffci>S#*&*>T1»»><5>-*- : YOflWO. 4 1 
2X$>->tc. C©*S£. »»CC«tS-3CttiFSSE*»« 

fc. 36(CBETS(cJ:£tt9imffi£«>Ni*. 4 0m 
7g-C*SCi*sfc*>-3fc. 
[0 0 2 6 ] (SMb-fe >; AX 5 'J -©fHH) ±EflflH 

Aft7kigjfc (4 0mS%) 2 3 g£K-f*>*8 9 7 7 

g*S£U mi/&#&jB*ift#flk*l OftHJIls 

fc. »6ftfc*5'J-42 5*n>7 -*;!/ 50 
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I/. 36KJi^*>7k£Jra*£C£CcJ:93wt. %5f 
^ri)*?#/c„ X7'j-pHli8. 0T«nfc. X7'J- 
tt-f©IMt^ir*l/-1f-iaJrffi (iMSSB : Ma s t 
e r S i z e r Sim i c r op I us, JBSr^ : 1 . 
9 2 8 5) im^XS^IttCi. **fil*S5 1 Onm 
T. Stt 1 4 3 0 n m«±©^* 5 0 %T* o 

fc. X7'J -©aftttfeitf* 5 y 

£Aft. Pf*&tlOV©*E*EPlnt/fc. HK£EPJj|J 

f s c £ (c <t «5 as*j#o ft* 5 y -tm**©*^ 

£C £K<fc 9 t(^f ©#-*«££#»* C £#-C$-S. 

tf-**ftsij5£©*ss. -6 4mv 

tmtm#*9 < &twfcwi»-c*s c £ gust,*:. 

[0027 ] («MffiK>iMI) «*-r*«BK0tftt 
» F£te9tftf fc#;l^-(CT EOS-^7 
*vCVD&t?fES¥LfcS iO.MUKftJftS-ltfcS 

tttt. 3 6(CttHM*53 0 0 g/cm 2 

(@»» : 3Sfi%) 1:35c c/m i n©2K-C?ST 
Lft*6. 3^8*3 0 r pmr2»BIBe3e. *fe^M 
?:WSb/c 0 x^**;b^-*>6K0i1-ly-C. 
&*t^< SHMt fflffiftiJ^fllKJ: 0 3 6(C2 O^IBI 
St^Lfc. St^S. •>x^^ r xf>F7^+-r7k?S ; & 

1 2o*c©?asarci oahkmsim:. tc^ 

Ofcigm. C©fFS(Ci 0 7 4 0 n m (W^SS : 3 7 
On m/m in. ) ©JfeS^&I6n. ^xy^ffi{cig 
-3r«3-©)l*K:)i-3r(,>.5c£*5b*i-3/co % 

tmdmzft^xi&BimmmmMci: c mtc 
«wm6n«c*»o/<: <> 

[0 02 8] 

(K<b-b y -5 AtM^Dft*) y ^A7k«tl2 k g 

*a^HSS«:Ati. 8 0 0-cr2B#r^«tpr^^ 

C £ £5112 L/c jtM©*^SB 30~100S^a 

>v<hitc. mmm.^m^^m.wf-m^.m.xwL 
mvtct c6> tut**)* ^(DtiiRftmm § ntc. %m 
tew $ ttfcgtfb-fe y ■> A-;xi4TS?:»iS btctc6, 

%<D5m<D4?$M1fi 1 9 0 n m . SAffl* 5 5 0 0 n m X 
*ofc„ «^*{co(,»rX«H*ffWMJS*ffl». •?• 
©igft(Coc»-cy-h^;UFS (R I ETAN-9 4) 

x©fii#o . 080. mfitt)dk'j>mzzmt>?®m'^ 

J-j>- : YOfflfiO. 2 23X$>-otc. mte')K>/> 
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hffi (R I E T A N - 9 4 ) CC <fc £JS?#tT, -*tt 
TOfeftMIHHiM - *- : X©ffi# 0 . 0 8 5. 

KBttB £ ^ £'& < . S fc*)#«: i 0 tfrf«:£#as»A 
3*lTl»fc. 3 etc B E TffiK J: 5fcfcg|ffi8fflJJE©fS 

5. 1 Om'/gT *>&C tifit>1p~>tc. 

[002 9] (Mt* y 9 AX v y -©«*) JdBfBH 
©BMt-feU 9Att*l Kgt^<)Ti")JUmT^~t> 
(4 0S*%) 2 3 g £I&-f *>*8 9 7 7 

fc. f#6ft/cX5y-£l 5 *n>:7 -f ;l/£--C*>i®£ 
L/. 3P>Ct]|»^*>*£j!lOASC£(c<J:»)3wt. %§f 
g»J£i#fc. ^7'i-pHtt8. 3t?*ofc. x^y- 
tt^Ottflt^SjfeU-lf-iaSrffi m :Mast 
erSi zer i!m i c r o p 1 u s . MVxM ■ 1 . 9 
2 8 5) ^/Bt^-CflB^fciCS, WI*i2 9 0nm 
"C. &A&-?-a«:7 8 0 n m«±©S«50%t*o 

6. X7'j -©#ifct!fc<fc x 7 y -tfrf-oMWiw* 

5/c#>. X^y-Ot'-JlM^fc. HffliJtcG&S!! 

aS^KO W-tr&-5a'JS-fe;Kc^fc-b y 9 ax? y- 
*Aft. wm®ci ov©mE%Ep»ntfc. «EE«Enjn 
-r s c t tc i 9 fcx 5 y -tfrftt*©*»i 
5*f©ffi%^fosffiffl«c^8irr5 0 c©^«ijis*s<* 

SC £K J: 9«^f©^*«{44#»S t £#t?*S. 
•fe'-^^(4«'JS©*Sm. W^XiqSS^U -50mV 
£*8*tffl#At < »«rtfeWUff-C*£ C £ *m®.Uc. 

[0030] ammmomm «*-rs«RK0#w 

ffl©»#^ - ? K£te 9 #W/c*^^-tCT EOS- 
XvCVDSrCflffgbfcS i O.^M^ff^S-S/cS 

Kite 0 ftWfc5eB±tC*6i^ygffl€rT{C u-c 

tttt. 3e>CCtoIflDS#3 0 0g/cm i K:ft£J: i 5CC 

£L*»H*fc. 3t&±tc±iB©K{b-fe y 9AX7 y- 

(@)fc» : 3mm%) £3 5 c c/m i nODjlg-CiST 
5eM£3 0 r pmr2»rfllsllte3-tt, 

1 2 0-C©^«-Cl 0«iS3tifc. %=F 

mmmjma&m i >r . §Figffrt£©ji)i i£^« »jse 

l/fc^m. C©5FS«C J: 0 5 6 0 n m (WSjlS : 2 8 
Onm/m i n. ) QtmffliWlhtl. Vx/\£WK.WL 

■jr*j-©ff*{cftr>n>sci*i*3*>ofc. *fc. # 
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[003 1 ] HJSCT4 

(SHb-tz y 9 Att^ ©fw> sat y $A*»tt2 k g 
^a^KSHKAft. 7 o o *cr 2 ^FiBEsa* -cjfiaE-r 

6t£K<fc9Sr6fe©f&5££ifal kgf#fc„ C©«£ 
x^l35f ffirftras**? o tc £ c SBMfc-fe y 9 at* S 
C £ Lfc. jfcfls»*fMPStt 30^1005*13 

g?L/c£ C 5. Ktfb-fe y 9 A©ai?j&s*Bg3 ftfc. ttlf 
10 Ccffi £ ti tcMitt y 9 A-3ctfrFS*W£ b tc £ C 6 . 
•€-©^©tp*ffl*s5 0 n m, SAffl* 5 1 0 0 n mt* 

MlKo^tU- h^Jl/h^ (R I E TAN - 9 4) (C 

isswc, -^tt^s^ab-rflBft^^y-ar- : x 

©ffl*5 0. 3 0 0. 4WflWiy>2**«*3l-«Jft^9y 
-f-:Y©fil*50. 350T£>-3fc. Klb-fey^A© 

tt**£&*4ianu s 
20 c-s. -^T-Siisj^-rxc^sf^snrte 
r xmEVrfiimimz'n i». -eoisflnco^T y - h ^ 

il/hffi (R I E TAN -9 4) {CiSIWfr. -*tt? 
S4*to-T^jg^7^-^- : X©ffl*J0. 302. f 

4 5ot?*-o)t. c©jsm. z-xm-mm 

r^fc. 3 6KBET8Kj:aJt«ffi«i!J£©IS*. 4 

30 [0032] (mt-k y 9 ax 5 y -©^^) ±Efwi 
©Klb-fey^A^i kgi*yri";>rt/MT>*-9 

AJStK^ (4 0SS%) 23giBJi'f^>7]<8 97 7 

tc. HW^7'J-41 i^a>7^^-t^M 
L. 3 6KJBM*>*£Jn*3C4CCj;») 3w t. %if 

^PJifffc. x^y-pH«8. 5t?*ofc. x?y- 

S^-©eS^*U— tf-Hffffi (»Jffi^a : Ma s t 
erSizer Mm icroplus, : 1 . 9 

2 8 5) fcfBOTB^fciC*. **«W2 9 0nm 
40 r. §A& J fS«7 8 0nmfei±©l4^0%-C$ ) o 

fc. x^ y -©^■tittte.fc^x^ y-ift^©®^*^ 
Sffi*W"3ffwr*SiH5£-feMcBWbH2 y 9 ax? y- 

*A*i. Pf«SKl OVOteESEUftDLfc. HKfcEPfln 

6 c i J: 0 n.l-<DM- $ ZctttVZZ. 
■^-**{4iW)£©tS*. v^tx(c?wat. -65mV 

so [0033] (tt«MB©iiFe) mtz&mwm 



13 

JB©!K$|A v F *) mft** *-KT E O S - 
XvCVDffiTfRHLfcS i 0 t immi:&l8.ZMtcS 
i^x'vfcfesr FU &Hm<J\'Z >WMt®BM''<9 

(H0# : 3®fi%) £3 5 c c/m i n©2Sf?iST 
Uc#6. SS*3 0rpmr2^|5Hg$H±. 

jfcK-cm < ®#Sa?5fe^«K: <fc 9 S 6 K 2 0 

ft#l,/c. ttjMI. ^XM£xfc->F-5-fi>---C7jqig£ 
»*U 1 2 0'C©£jtif§lCl 0£lffliai3tffc. %=f 

&&mKfflim&m\. >x . vr fftira®Rj*£{i:£ai£ 

l/fctit£. £©8F«c J: D 4 0 0 n m (ffJKfflt : 2 0 
Onm/m in.) (DJUHftiPlglfeti. ^i^ilKl 
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[0 03 4] imm 

m&mtmmcTEos-cvD&x-imb-tts i 02 

^D a D «SS22 5) £ffll>T 
9f©*tfofc. C©rti|gX7'J-©pH{*l 0. 3-C, 
S i O.ifrT-* 1 2. 5wt%#A/Ct,>£&©-C&£. 

10 ^«m6ti-r. *fc^-{cffjsf#asnfc*t. 2 aw© 

W^fCcfc 0150nm (ffgjSg : 7 5 n m/m i 
n. ) ©WHMLfrfiUi-i&J&^fc. 
[0 035] 

[»!B©ail*] *»W©waBWKJ:0. S i 02*&«g 



(51)Int.Cl .• i$B!liB# 
C 0 9 C 1/68 
H 0 1 L 21/304 3 2 1 
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(72)#&hjj^ m mc 

%.nma±LfimmTmim 1 n a$ut 



